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■ ; \ : Artificial Sequence 



■ VARIANT 
(1) ... (1) 

Xaa = Tie or Val 

: V API ANT 
( 4 } ... i 4 ) 

Xaa - any amino acid 
I VAFIANT 

: ( 7 ) . . . ( 7 ) 

4 Xaa ^ any amino acid 

1 ■ YAP T ANT 
-8) ... (8) 

: . ■ Xaa = any amino acid 

; • VARIANT 

l - ; l o ) . . . ( i o ) 



= Ser or Thr 



Unique signature sequence inoti 1 which 
anion,] all PTPs. 




Ara Xaa 



i o 



210,- 

1 '1 

c 1 e 



1 



J , . ■ Home o q i ens 



?\,n Pr,^ Pro Cvs Ara V^.i Ala Lvs Leu Pro Lys Asn Pys Asn Arg Asn 

t j ^ j 10 ^ 

Ara Tyr Arq Asp Val :;er Pro Phe Asp His Ser Ara Ho Pys Pea His 

'20 " ^ 

Gin Glu Asp Asn Asp Tyr He Asn Ala Ser Pen lie Pys Met Glu Glu 

Ala Gin Arq Ser Tyr lie Leu Thr Gin Gly Pro Pen Pro Asn Thr Cys 

5 0 3 5 60 

Gly HLs ?he Trp Glu Met Val Trp Glu Gin Pys Ser Arg Gly Val Val 
65 7 0 7 5 8 0 

Mot P-u Asn Arg Val Met Glu Pys Gly Ser Leu Pys Gys Ala Gin Tyr 

85 90 95 

Trp Pro Gin Pys Glu Glu Lys Glu Met He Phe Glu Asp Thr Asn Leu 

10 0 105 no 

L V y Leu Thr Leu Tie Per Clu Asp lie Pys Ser Tyr Tyr Thr Val Pou 

115 120 nA; 

Glu Leu Glu Asn Leu Thr Thr Gin Glu Thr Arg Glu lie Leu His Phe 

130 l .Vj ^ 4 ,J 

Fis Tyr Thr Thr Trp Pro Asp Phe Gly Val Pro Gin Ser Pro Ala Ser 
145 150 155 00 

P v.„ t.„, zw-„ dv, q To,-, pHp r.^ Ya' Ara Glu Ser Gly Ser Leu Ser Pro 

16 5 no 1 1 ~> 

Glu His Gly Pro Val Val Val His Cys Ser Ala Gly lie Gly Arg Ser 

loo ns 190 

r;i v Thr Phe Cys Leu Ala Asp Thr Cys Leu Leu Leu Met Asp Lys Arg 

1 9 5 / u u v J 

r/ ~ , r ! ~ ^ 7],., 7 wo t,.^ ] t,-m op] Met Ara 

Lys e.sp no o^r jer vaj. r-^>p r ^ ■ — - _ - 

210 215 220 

loos Ehe Arg M-t Gly Leu lie Gin Thr Ala Asp Gin Leu Arq Phe Ser 

205 230 225 240 

r ^or leu Ala Val lie Glu Gly Ala Lys Phe lie Met Gly Asp 

245 250 

■IPO 3 
<211> 251 
<212> PRT 

o21 3> Homo sapiens 
c 1 0 0o 3 

Asp Tvr Pro His Arq Val Ala Lys Phe Pro Glu Asn Arg Asn Arg Asn 

1 5 10 n 

Arq Tvr Arg Asp Val Ser Pro Tyr Asp His Sot Arg Val Leu Gin Asn 

20 25 n 

Ala Glu Asn Asp Tvr lie Asn Ala Ser Leu Val Asp lie Glu Glu Ala 

35 J 40 n 

qin A-g Ser Tyr lie Leu Thr Gin Gly Pro Pen Pro Asn Thr Cys Cys 

50" 3 5 00 

His Phe Trp Leu Met Val Trp Gin Gin Lys Tnr Lys Ala Val. Val Met 
0 5 SO ' 3 

Leu Asn Arg Tie Val Glu Lys Glu Ser Val Lys Cys Ala Gin Tyr Trp 



3 



I 1 Y < ■ 

r : 1 


TP r 


' ' ; ' F ■' 




; 1 n 


.; L u 


1- t 


! t - - u 


Phe 


P' ' s 


P! u 


I ! hr 


Gly 


Phe 


5<" ■ r 


J ■ i 1 








1 ' i P 










10 5 










1 1 0 








[ f ■ u 


LOU 




; i. u 


Asp 


Va 1 


Pys 


3e i 


T y r 


Tyr 


thr 


Val 


Lou 


G l.n 


Leu 






1 1 5 










120 










125 








q 1 ii 




f 1 


As n 


3 e r 


G 1 v 


Glu 


TPir 


Ar q 


Thr 


Tie 


Ser 
i ,1 c\ 


His 


Phe 


His 


Tyr 


i It I 


TP r 

1 I 1 L 


T r n 
1 i p 


P' r' o 


M S p 


Phe 


I 3 5 
Gly 


Val 


Pro 


Glu 


Ser 


P r o 


Ala 


Ser 


Phe 


Leu 


14 5 










150 










i r n 

L .j *.j 










160 




p n e 








T 7 ... 1 






C p v- 


f ; ]_ w 


Q o y 


P e u 


Asn 


P r o 


A s p 


His 


A s n 


Pen 


P h e 


P y s 


V d 1 


Arg 


























165 










1 7 0 










17 5 




Gly 


Pro 


Ala 


Val 


lie 


His 


Gys 


Ser 


Ala 


Gly 


lie 


Gly 


Arg 


Ser 


Gly 


Thr 






1 8 0 










18 5 










1 J U 






Phe 


So r 


P e u 


Val 


Asp 


Thr 


Gys 


Leu 


Val 


Leu 


Met 


G 1 u 


Lys 


Gly 


Asp 


Asp 




1 95 








2 00 










205 








r le 


Asn 


T i e 


Pys 


G 1 n 


O 7 1 
V cl L 


T ^ 1 i 
JjCU 


xj -r U 




Pier 


A r a 


Lys 


Tyr 


Ai g 


Met. 


Gly 




/I 0 








215 










220 










1 j e u 


Tin 




TP r 


P 1" o 


Asp 


G 1. r j 


1 j ' : U 


i \ r q 


p P 




T ' / r 


Mot 


A 1 a 


I le 


He 


22 5 










2 3 0 










2 3 5 










2 4 0 












1 1 e 


T 


r, ) ■■ ; 


Asp 


Go- r 


G e r 


















L y s 


■ y 






... i. 


























245 










2 5 0 














< 2 1 0 > 4 






























HI 


317 




























s i ^ 

/ 1 


■■ ii 
3:- HP 


"Sir i O ; 


a p i <r 


- n s 
























< 4 0 


j> 4 




























Asn 


G L y 




Th r 


A 1 a 


Asp 


S e r 


Se r 


Asn 


His 


Pro 
i u 


Asp 


Asn 


Lys 


His 


Lys 


1 

Ar q 


T y I. 


1 1. e 




i i ,-. 




A 1 a 


T y r 


Ae p 


m i ^ 


S e r 


A r a 


\ 7 -, "1 


L v s 


Leu 


A 1 a 






2 










2 5 










30 






Gin 


Leu 


Ala 


G 1 u 




A^p 


Gl v 


lys 


Leu 


Thr 


Asp 


Tyr 


He 


Asn 


Ala 


Asn 
















4 0 










4 5 








Tyr 


Gal 


Asp 


Gl v 


Tyr 


Asn 


Arg 


Pro 


Lys 


Ala 


Tyr 


He 


Ala 


Ala 


Gin 


Gly 




5 0 










5 5 










60 










Pro 


Pen 


Lys 


Ser 


Thr 


Ala 


Glu 


Asp 


Phe 


Trp 


Arg 


Met 


lie 


Trp 


G 1 u 


His 


6 5 








7 0 










7 5 










8 0 


Asn 


Val 


Glu 


Val 


lie 


Va 1 


Met 


lie 


Thr 


Asn 


Leu 


Val 


Glu 


Lys 


Gly 


Arg 










85 










90 










95 




Arq 


Lys 


Gys 


Asp 


Gin 


Tyr 


Trp 


Pro 


Pro 


Ala 


Asp 


Gly 


Ser 


Glu 


Gl u 


Tyr 








1 0 0 








105 










1 1 0 






G L >■ 


Asn 


Phe 


Leu 


Val 


Thr 


Gin 


Pys 


Ser 


Val 


Gin 


Val 


Leu 


Ala 


Tyr 


Tyr 






115 










120 










125 








TP: r 


Va 1 


Phe 


T P r" 


Lou 


Arg 


Asn 


Thr 


Lys 


lie 


Pys 


Lys 


Gly 


Ser 


G I ri 


Lys 



t r i 1 4 ' ) 

Aro Pro Ser Gly Arq Val Val Thr Gin Tyr His Tyr Thr Gin Trp 



1 50 



1.5 5 1^>0 



r,yu ojy val Pro Glu Tyr Ser Leu Pro Val Lou Thr Phe Val 

165 170 1 7 ^> 

Ms Ala Tvr Ala Pys Arq His Ala Val Gly Pro Val Val Val 

1 e 0 185 1^0 

-■W Ala Gly Val Gly Ara Thr Gly Thr Tyr He Val Leu Asp 

vos 2 00 20 5 

7,-:', Gin Gin Tie Gin His Glu Gly Thr Val Asn iH Phe Gly 



4 



1 - A r 



n Arg Asn Tyr i 



«■ -r i a Vu 1 (..i 1 ri 



iln Tyr V,i I 



:60 



>. lie His Asp Thr Lou Val GLu Ala Ho 
2 50 

Va ! Lou aso ber wet neu i -i i n ».t i u i. j.^ 

265 270 
, He Phe Gly Phe Leu Lys His lie Arg 
. 2 H f i 2 8 5 

n n Asp Twr L^u Val Gin Thr Glu Glu Gin Tyr Val Phe lie 

" 2 90 ' 2 05 300 

Thr Leu Val Glu Ala He Leu Ser Lys Glu Thr Glu Val 
300 ~^ f] 315 



:iu Glv Thr VH 



Thr Glu 
2 -1 0 
Leu Ser 

2 5 5 

G 1 n H i s 
Ser Gin 
His Asp 



'slur, s 
: 2 1 1 - i 1 6 



i 

A r a 



Tvi T 1 



Val Ala Tyr 

Asp Gly Lys 
4 0 



\sp 

) s 



Pro 

10 

His 



a-u 1'hr 



Pro Lys A" 



Ara 



Asn 



Arg 
140 
Asp 



Lys 

Phe 

Ph^ 
10 0 
P r o 

Mot 



Leu 
115 
Tn r 



Asp 
100 
V u J 



G 1 Ti 



LjV^ m_lu 



Val 

Tyr 

Thr Gin 

Are Asn 

Arg Val 
150 



Tvr Ala Lvs 



Met 

T rp 

Lys 

Thr 
135 
Val 

Tyr 

Arg 

Ar a 



1 L ci- 
Pro 

Ser 
120 
Lys 

Thr 



Thr 

Ala 
105 
Val 

He 

Gin 

Leu 



His 

Thr 

0 f i f i 



G 1 I: 



Al. a 
18 5 
G 1 y 

0 1 - - 



Trp 

Asn 
90 
Asp 

Gin 

Lys 

Tyr 

Pro 
17 0 
Va 1 

Thr 

Th r 

Tyr 



Thr U. 



Met Leu 



Ser Arg Val 

Asp Tyr He 
4 5 

Tyr lie Ala 

60 

Arg Met Ho 
v e 

Leu Val. Glu 

Gly Ser Glu 

Val Leu Ala 
12 5 

Lys Gly Ser 
140 

His Tyr Thr 

15 0 

Val Leu Thr 
Gly Pro Val 

20 5 

Val Asn He 

220 
heu Val Gin 

Glu Ala He 

G.n Gin He 



His Lys Asn 
15 

Lys Leu Ala 

20 

A.sn Ala Asn 

Ala Gin Gly 

e-r-^ ei i i Mi-; 



Lys Gly Arg 
95 

Glu Tyr Gly 
110 

Tyr Tyr Thr 
Gin Lys Gly 

Gin Trp Pro 

160 

Phe Val Arg 
17 5 

Val Val His 
1 90 

Lou Asp Ser 

Phe Gly Phe 

Thr Glu Glu 
240 

L e u S e r L y s 
Gin His Glu 



Asn lyr 
2 90 
Leu 7a 1 



1 1- LL 



;lu Ala I Le la..: 



Mia lit- Ar a 2-.a 

7a 1 Ha- I A, H i a 



-r Lys a La Thr Glu 7a 1 



:; Thr 



2 1 0 0 
■-2 11;- 319 
-212 > PRT 

a alia Homo sapiens 



a 4 0(a- G 

Asa Tie Thr Ala Ola His 2er /an His Fro 

1 2 1 0 

Ara Tvr lie Asn He hea Ala Tyr Asp His 



isn la/s flis Lys Asn 
15 

\rq 7a 1 Lys heu Arg 
J , 0 



■~r : -a 



Tyr 



Asp al y i y. 



Pro heu Lys Ser Thr Phe 
6 2 70 
Asn T h r G 1 y lie lie a i. 



,sp 



,as Asa Tyr 1. 1 a 
Trp Arg Met I3p 



Thr Gin 



Trc Glu Gin 
8.0 

Glu lays Gly Arg 



9 2 



',rq Ly 



rs 



\sp Gin Ty. 



Trp Pro ^hr Glu Asn Ser Glu Glu Tyr Gly 

102 HO 
p.-.: s;r Thr Lye His Ala Gys Tyr Thr 



Va L Phe Ser lie Arq Asn Thi 



l a U 

To has Gly Arq Gin Asn Glu Arg w: 

4 2 1^° 

Met Gly 7a 1 Pro Gl 



1 4 0 

-a i vol li- Gin Tvr His Tyr Thr 

160 



Gin Trp Pro Asp 



;a e pa] Arq Arg Ser her 



1 7 0 



Ala heu Pro Val Leu Thr 
1.7 5 

la Arq Mat Pro Glu Thr Gly Pro Val 
1 Aa 190 



Leu Val Has Cys Ser 
195 



Ber Ala Gly Val Gly Arg Thr Gly Thr Tyr lie Val 



zU U 



z u : 



■ i 0 



o asp Ser Men Leu Gin (iln He Lys Asp Lys Ser Thr Val Asn Val 

^ arq Thr Gin Arg Asn Tyr Leu Val Gin 

2 35 

, ■ I 1 a 11 i s Asp 



Pea Gly Phe Leu Lys ars 

v ? a 2 2 1 1 

Thr Glu Glu Gin Tyr 1 Le 

p, : m a ] •.- p.vs Gl a Thr Glu 



240 



Ly 



■ e r i r if 



Va 1 L-e 



1 ri Leu Lea Glu Ala lie 
2 2 p 

... r M^t- Leu Gin Gin Tie 

22 0 

p.- la-u Lys His 1 le Arg 



Th r G 1 n Ar ;j AaTi r 

2 5 r . ! 



a ■ i In iyr i- 



Glu Thr 



Phe lie 
Val 



/ll ■ OH 
-2 12-' PRT 
213 ■ hr o s oph i i a mo L -i nog a s t; o r 



Asp Leu Pro Gys Glu His Per GLn His f-r^. 
! b 10 



; 1 i) Asr, Lys Arq Lys Asn 
lb 

-; e r A r q V a I His L o u His 

3 0 

o Op 



a esn Ho Thr Ala Tyr Asp 

" 2Q J1 ^ 

Pro Thr Pro Giy Gin Lys Lys Asn Leu Asp Tyr He Asn /Ha A_, 

ib 40 45 

lie Asp Gly Tyr GLn Lys Giy His Ala Phe He GLy Thr Gin (Uy Pre 

bO 2 b 

Lea Pro Asp Thr- Phe Asp Cys Phe Trr> Arg Met 

6 b 7| b 

Val Ala lie lie Va 1 Mot lie Thr Asn 



60 



e Trp Glu Gin Arq 
.i Val Gl u Arq Gly Arq Arq 



1 U 0 

lie Gin Val Lys 
lib 

Leu Gin lie Lys 
130 

Glu Lys Leu Va.i Tyr Gin Tyr 
14b 

Thr Pro Asp His 



lis Leu Lys 
13b 



lbO 



Thr Tyr Thr V-- 



Leu Lys Lys Lys Lys Gin Cy.< 
1 4 0 

His T y r T r \ r mS r \ T r p Pa o m s | 
Ibb 



Asn Thr 



Pro Leu Pro Val Pen Asa one vai oys io 

16b 1 7 0 



Al 



a eu a /asn r r o m± a 



Thr 



1 yr 

2 n n 



/a J Lou Asp Ala Met L^u Is, 
2 0 b 

Pal Phe Gly Phe Lou Arq H: 



Giy Val Gly Arq Thr (- 
19b 

Gin He Gin Gin Lys Asn He Val Asn 

210 21b 
He Arg Ala Gin Arq Asn Phe Leu Val Gin Thr 
22b " " 230 Hb 

Phe Leu His Asp Ala Leu Val 
24 b 

Leu Val Leu Asp Ala Met Leu Lys Gin He Gin Gin Lys Asn He Val 

2 6b 270 
he Leu Arq His lie 



;iu Glu Gin Tyr He 

H b 2 4 0 

31 u Ala He Ala Ser Gly Glu Thr Asn 

2 b 0 a b b 



260 

Asn Val Phe Gly 



, r q t\ i a o i r i 



Asn PH 



Go ) 



Val Gin Thr Glu Glu Gin Tyr Ho Phe 



Leu uis M.sp Mia 



.i r u 



HO 



A:. a lie Ala S 
'j n a 



/: a a 
Gu Thr 

no 



•; 1 0 .: 

VP 

: 1 Z 

? i q 



PRT 
Home 



.pi-n 



: -OA. 

l n 



erg 



A La Am VH I le AU Tyr 



1 ^ 

At»p HH 



5 0 



. . u,i ur-r-, r;iv s^r Aso Tvr lie Aon A Mi 

nsp v vo.,. . , - ^ j ..... ■ , . 

3 r 4 0 4 > 

Un Asa Ala Tyi He Ala Thi A ! n 

6 0 



-:n Tyr 



I A, 



\sp Gly Tyr Arg Ays Gj 



ai Trp A 1 a Gin Arg Thi 



Pro Glu Thr Me- Gly Asp Phe Trp Ara Met 

Glu Glu Ays Ger Arg val L / ; 



Aa Thr Val Va 1 Met Met. Thr Arg Leu 



90 



V Thr Glu Thi Gys Gly Lou He 
HO 



r,^ Asp Gin Tyr Trp Pro Ala Arg Gly T 

^ 100 10 " 

Gin val Thr Leu Leu Asp Thr Val Glu Leu Ala Thr Tyr Thr Val Phe 

115 

,~ i -V r- pi i] ] ■ - Ara G] u 1/fU Ar a Glri Phe 

Ala Leu His Lys Ser Gly o-r ^oi alu i^o or j i. a 

1 3 5 1 1 u 



G 1 r i P h e M el Ala T r p Pro A s ] 
115 

lie Leu Ala Phe Leu Arg Arg Val Lys Ara svs ^n i.-. 
165 

Glv Pro Met Val Val His Cys 
ISO 



i'Sr [■■!'■ 



ASP Ai i. 'J 

i a e 



o 1 ■ 



Phe He Val He Asp Ala Met 
195 



r m , .„ , ■ , ^ , . ., ■ r-.ro Thr Gry eys 

18 5 l c - )0 

■\rn Mot" Lvs His Glu Lys Thr 



;iu Arg 



/ n o 



t A3 p He Tyr Gly His Val. Thr Cys Met Arg Ser Gin Arg Asn Tyr 



,sp 

2. 1 0 

Val Gli 



21 1 



t 1 u Asp 
2 * 0 



Glu Ala Ala Thr Gys 



■ 1 y n r s i 



n Tyr Val Ph 
hr Glu 7a 



lie ii is 'au 



250 



Glu Arg Met Lys His Glu Lys Thi Val Asp He Tyr Gly His Val Tar 

2 60 26b 'V' _ 

Cys Met Arg Ser Gin Arg Asn Tyr Met. Val Gin Thr Glu Asp Gin iyi 



Val Phe lie His Glu 

2 90 
Glu Val 
3(2-5 



Ala Leu Leu Glu Ala Ala Thr Cy; 



Glv His Thr 



295 



300 



A:KH 9 
G'll> 30 5 
2H2> LPT 

:213s Homo sapiens 



■:4 00> 0 

^p-r Ala Pro Trn Asp As Ala Ly; 



Arg Tyr Giy Asn 

2 0 

Thr He Glu Gly 



H : 



He He Ala Tyr Asp 
Asp Thr Asn Ser Asp Tyr 



Asn Arg Met; Lys Asn 
I 5 

Ar'i Val Arg Leu Gin 
Asn Gly Asn Tyr 1 1 - 



8 



( ;ln Giu Tin II- Tyr Asp Ph. Trp Arq LLP VH Trp His Glu Asn Tin 
r. r Hh IJ^ Met Val Thr Asn Lou 7a 1 Glu Val Gly Arq V-il hys 
„ _ r . r,,,- t,,v T r -K, Pro A^p Asp Thr Glu He Tyr hys Asp He hys 

VH". Tlr Leu He Glu Thr Glu Leu Leu Ala Glu Tyr Val He Phe Ala 

lib 120 lz5 

Va Giu Lys Arq Gly Val His oru l±v - --e — - 

135 140 

Fh- Thr Gly Trp Pro Asp His Gly Val Pro Tyr His Ala Thr Hy Leu 

14b 150 155 ^ 

Lea G y Phe Val Arg Gin Val Lys Ser Lys Sex Pro Pro Ser Ala o,y 

" 165 1 "° ^ - tv 1 Pho 

Pro L^u Val Val His Cys Ser Ala Gly Ala Gly Arq Thr' oly < 

]_ p 0 185 ] 'H 

Va l 11- A-:p He Met Leu Asp Met Ah. Glu Arq Glu Gly Val Vai 

] c j , ^ LOO 205 

hy,o He Tyr Asn Gys Val Arq Glu i,ou -rj - r Mt G u * ' 4 * 

" 710 " 215 ^ ( - ! 

T . -. ! , r uv rip r-i Vat uno lie nis ^sp « l a i^u u,.u 

A a i a 1 n I hi i o ± u e j_ u uiii v/- ' d - - • - - x - ,, 

2 30 235 HO 

It a r ys Leu Cvs Gly Asp Thr Ser Val Val lie Asp He Met Leu Asp 

245 250 /V)J 

P,L Ha Glu Arq Glu Gly Val Val Asp lie Tyr Asn Cys Val Aig Giu 

260 265 270 

Leu Arg Ser Arg Arg Val Asn Met Val Gin Thr Glu Glu Gin Tyr va, 

2 7 EL 2 8 0 Z b 3 

p rp tip. Hi- A-p Ala He Leu Glu Ala Gys Leu Gys o±y ^sp -n 
z 00 

7 a 1 
3C 5 

<; ice ic 
e.lh 310 
< 1 1 2 : PRT 

^ 1 1 7' ■ Homo sapiens 

C'n°M ^Thr Gys Glu Ala Ala Ser Lys Glu Glu Asn Lys Glu Lys Asn 
H* £ 10 15 



Arg Tyr Val Asn He Leu Pro Tyr Asp His Ser Arq Val His Leu ihr 
20 25 H 

. ... r- lv _ r,^ r , c^ r a op T-:r- Asn Ala Ser- Pne lie 

Pro Vai Glu oly val riu A^p -er n^p , 7 - • - - - 

Asn Gly Tyr Gin GLu Lys Asn Lys Phe He Ala Ala Gin G 1. y Pre, hys 

[ ~0 ^5 ^° 

Glu Glu Thr Val. Asn Asp Phe Trp Arq Met He Trp Glu Gin Asn Thr 

65 70 lb _ ... ., r u ... 

Ai a Thr lie Val Met Vai Thr Asn Leu Lys Glu Arq 

8b 90 

r V s Ala Gin Tyr Trp Pro Asp Gin Gly Gys Trp Thr lyr 

100 

Arq Vai Ser Vai Glu Asp 



; i - 

1 i ' 

Leu Val Asn Tyr Th: 



9 



1 1 5 

Vys Pie Gin Gin 
1 3 0 

lie Thr Gin PH' 

145 

Thr Pro lie 01 y 

[-to Gin Tyr Ala 
18 0 

Arq Thr Gly Thr 
195 

Thr Glu Arq Lys 
210 

Gin Arg Gys Gin 

225 

Gin Ala hen Leu 



,1 Gly Asp PPG 



P 

1 vl 



a Mot. Pee 



Gly Phe Val Ser 
275 

Asp Met Gin Tyr 
2 90 



H L s 

Mel 
165 
Gly 

Phe 

V a .1 

Met 

Glu 
2 4 5 
Asp 

Arq 

Val 



Phe 
1 5 0 

1 ,eu 

Ala 
Val 
Asp 

Val 

2 20 
H ... s 



Thr Ser Trp Pro 



Arq 

Asp 
155 



/s Pne neu 



i y r 

305 



Asp Tl 



i le 

Phe 

Leu 
2 1 0 



1 1 e 

Val 

Val 
215 
Gin 

Tyr 

Mel 

Ar g 

t i e 

295 



Val 

lie 
200 
Tyr 

Thr 

Leu 
H i s 
Al a 

n 

Z D J 
TO ; r 



Val 
18 5 
Asp 

Gly 

Asp 

Tyr 

Thr 
2: 0 5 
Gin 

Gin 



i, y a 
170 
His 

Al a 

Phe 

Met 

G 1 y 
2 50 
Glu 

Arq 

Al a 



Met 

Val 

Gin 
235 
Asp 

A r a 



Pou 



Pys Pro Gin 
1 4 0 

Phe Gly Val 

Val Lys Ala 

Ser Ala Gly 
1 90 

Leu Asp Met 

205 
Ser Arg lie 
220 

Tyr Val Phe 

Tfir Glu Leu 

Lys Val Asp 

Gin Met Val 

2 8 5 
Leu Glu His 
3 30 



Arq 

Pro 

G j s 
17 5 
Va 1 

Met 

Arg 

He 



255 
Va 1 



Tyr 



L^u 

Phe 
160 



His 
Ala 

Tyr 

2 4 0 
11 e 

Tyr 

Thr 

Le u 



:21Q:- 11 

'211: H9 

r>12> P'RT 

.213 ■ HoiTio s apr 



<A00:> 11 

Gin Glv Thr Phe Glu 

1 ^ 5 
Arg Tyr Pro Asn He 

2 0 

Gin Leu Asp Gly He 
3 5 

Asp slly Tyr Lys Glu 
50 

Gin Glu Thr Val Asn 
65 

Ala Thr He Val Met 

P ^ 

Gys His Gin Tyr Trp 

1 0 0 



Arq Va 



1 0 



VH Glu 



Leu 

Leu 

Pro 

Lys 

Asp 

70 

Leu 

Pro 

Asp 



Ala Asn 
Pro Asn 
Gys 



Lys Glu Glu Asn Arg Glu 
10 
His 



Asn 
5 5 
Phe 

Thr 



Ser 
4 0 
Lys 

Trp 

Asn 



Asp G... 



1 1 5 

:ys He Gin Pro 
1 3 0 



Gin Leu 



Gin Leu His Ph- 



Ser 
14 5 

Pro He Glv Met 



Thr 
150 



Leu 
165 



Phf 



Val 

1 2 0 
Asp 

Trp 

Leu 



Asp' 
2 5 
Asp 

Phe 

Arq 

Leu 

Gly 
103 
Val 



Tyr 
He 
Met 



90 



Pro 
Lys 



Asp 



Ser Arq Val He 
30 

He Asn Ala Ser 
45 

Ala Ala Gin Gly 
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yr To p Al.-i A.-;j, Asp 
r Ala Ger 



■i 2A i 'Mr: 



so m:-' J i 1 



Tyr 7,-i 1 H..i s 
1 1 2 



1 2 0 



:"h.r 



Asp OSp i ! 



1 < f 



esn 



Tip Pro Thr Vai Ms:p 

1 c: fi 



; l u 



Pro 

1 



lie lie Glu Leu 

Asn Ser Gly Cys 

Asp^ Arg G- a "er 

1. 2 ' , 

Arq Lou Glu Lys 
/' I 0 

Ser G I n Am Pro 



Val Asp AJ n A' 
165 

Arg 3ei Pro L? 

, PLo Val A 

? Val Asp I 

2 1 a 



His Ar.j A 1 a lio Ut 
a 4 L 

Arg Lou Glu Lys G\u 

2 6 0 

■■ V- r O '! v- [\ r -T Oh r G A: 1 ,pi 

2 / a 

Ha s Arq Ala Tie Tie As: 



4 0 



u Val 



;j Tyr Asn His Tyr 

1 ' ; a 

u Thr Val His Cy- 
1 2 2 

,i Mot -ys II- 

o-s ALi Thr Thr 



: Val 

2 a a 



Lou 
1 20 
Gl n 

Lys 



Tyr Val 

(An Tyr 

Arg Gl y 
160 
Asn Lys 
1 7 2 

CP/ Thr 

His Leu 
Lou Arg 



A Asn 1 ! * 



T v r Ala A 1 n 



2 7 0 
ali.i 



Leu Arq 
Phe Leu 



■ 1 2 



PPT 



: 1 3 > Homo sapiens 



<; 4 Q Q > 3 : 
Gin Ser 
1 

Arg Thr 
Ser Leu 
o 1 v r- • ; 



aso iyr 



Ser Ala Ala Leu Lys 



aj_n Gvs Asn Arq Glu Lys Asn 
I 0 i - 

"er Arq Val Gly Lie Ser 



^or su^r Tie lie Pro Va.j oiu org 

20 v 2 

Ser Gly Glu Gly Thr Asp Tyi lie Asn Ala 

4 0 ^O 
T-v.c i i lie:- Thr Gin His Pro Leu Leu 



;er Tyr lie Met 



■: L r- 



,sn o i u 



! is Tnr r i o 



Leu 



Lys Asp Phe Trp Ar-- 



iO - /-q ■ 



1 Tyr 



G] n Pro 1 o 



I 1 '., 

lie Ph 

II i 



Ma 



a 

:p Aso His Asn Ala Gin 

o o 

i aq ol .] A-p Gl a Phe 
a 2 

-ei -ys Glu Aa Pho Pys 
it 11 

Gor A-ri 1 A a Glu Poe 
1, [ 

sr asi Tyr 1A 1 Lou Glu 



ho Gin 



29 



■-Vr I/.-s Thr Lh- ' : i 'i L^u i 1 - --'-r ' ' ' J ; 

1 0 5 ' /M 1 '"' 

Arq Asp f.;iy I'ro L-1-,r. I 1 o AH His Asp. AM Hi- Aly Ay VH Thr Ai-i 

Glv Thr Phe Cys Ala Lou Thr Thr Leu Met His Air, Leu Glu Lys oi.u 

1^ [: . 7 0 0 s ( j l "' 

;.sr. K*r Vol Asp Vol Tvr Gin Vol Ala Ly- !•!<■.• f . L 1 ° A*r. Mot Ar .-, 

210 e'J n 

r >r .- r~i„ u i Dhn 61 q r.cn rip Gin Gin Tvr Gin fr-be iyr Lys Gi 

22 5 ' 2 30 2 2b ^ 

;-e Leu Ser Leu Val Ser Thr Arq Gin Alu Glu Asri Ala Leu Thr Tor 

o^n /55 

Z. 4 .j L - ' - 

]j>:iU Met His Gin Leu Glu Lys Glu Asn Ser Val Asp Val Ayr Gin Val 

260 26^ 27f 

Ala Lys Met He Asn Leu Met A raj Pro Gl 

y/0 2 80 

Gin Tyr Gin Fhe Leu Tyr Lys Val lie Leu G- r Leu Val ;As Th 



r al the Ala Asp 11 e Glu 



j 1 
2 9C 



in 



A?10> 34 
AH1> 308 
e?12> PAT 

H13> Homo sapiens 
<400> 34 

Val Glu Cys the Ger Ala 0i.n Lys 
i 

20 

leu Pro Gly Met Lys Gly Thr Asp 
3 5 40 



. v r 



1 le Asn Ala Sc 



Alu Phe He He Thr Gin His Pro Leu Pr< 



u u 6 0 



esn m. 



Gly Tyr Tyr Arg Ser Asn G 

5 0 

His Thr Thr Lys Asp Phe Trp Arg Met .He Tip Asp His 

o5 7 o /5 _ 

He He Val Met Leu Pro Asp Asn Gin Ser Leu Ala Glu asp o, u the 

85 50 95 

Val Tyr Trp Pro Ser Arg Glu Glu Ser Met Asn Cys Glu Ala Phe Thr 

11 0 

Leu He Ser Lys Asp Arg Leu Ays Leu Ser Asa Glu Glu Gl n 
115 1.20 1-2 

Tvr Val Leu Glu 



1 0 0 

AH Th - T 



• i o T l r> lie Phe lie Leu Glu A 1. a Thr Gin ssp Asp 

! 1 4 n 



1 J u ; ; ; 

Val Arq His Phe Gin 'lys Pre- Lys 

14 5 1^0 

Ser Ser Thr Phe Glu Leu lie Asn 



Trp- P r e Asn Prs 
1 L 5 



■ r ' = 1 



10 5 ■ ■ 1 

ro Thr He Val His Asp Alu Tyr 



Arq ASp el V t- 

1 80 

Gly Met Leu 'lys Ala Leu Thr Th 
1 9 5 fl 1 
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/, 1 



Iv Val Phe Thr Asp II- G!u Gin Tyr Gin 10" H- Or He H 



It-. ' ; 1 '/ 
v><. 2H 



'er Leu Val Ser Thr Lys Gin Asn Gly Asn Ai. L<-u Thr Th: 



>- U 

24 5 2 50 

'In A 



U 1 f. Tug f ; 1 n V ri ' 
I io Gli 



i^u s^r Gin Gin Leu Gru /\sn /usn Mia v,j,. 

260 265 ' 

Ala Lys Met lie Asn Leu Met Ary Pro Gly Val Phe Thr Asp 

s 7 5 2^0 ^ ^ 

Gin Tyr Gin Phe Tie Tyr Lys Ala Met Leu Ser Leu Val Ser Thr Lys 

2 90 2 95 -"-0 0 

Glu Asn Gly Asn 
305 



<211> ■ r> 
<:.U2> F'RT 
2 1 3 h r o s op h i. 1. a me i a n o <\ a s t o r 

<G0 0> 3 5 „ 

T ,.. f .t, f -M h-h r; i n r:iii T.r-ii T , v .s ash uvs T'hr 

G ! u T'^>" Asn Leu net M±ct hj_li ^in vdi o-..^. -.- 

"i 5 10 ^ 

Pro Tyr Leu Glu Gin Gin Tyr Lys Asn lie lie Gin Phe Gin Pro Lys 

/P; 2 5 -0 



e j n 



- r i l. o 



M: P TIp His lie Ala Ser Ala Met. Ly: 

35 4 0 4 5 

Aroj Gly Ala lie Phe Pro He Glu Gly Ser Arq Val Hjs Leu inr Pro 

50" 55 m ™ , ^ „ . , T; . t . 

Lys Pro Gly Glu Asp Gl y Sor Asp Tyi He n.«ri s m .-e-r • £ F' • •" ••■ 11 -~ 

Giy Phe Arg Arg Leu Arq Asp Phe Tie Val Thr Gin His fro Met. Ala 

8 5 9° ,lj 

His Thr Tie Lys Asp Phe Trp Gin Met Val Trp Asp His Asn Ala Gin 

100 105 HO 

Thr Val Val Leu Leu Ser Ser Leu Asp Asp lie Asn Phe Ala Gin Phe 

115 HO H5 

Trp Pro Asp Giu Ala Thr Pro He Glu Ser Asp His Tyr Arg vai i.ys 

130 135 140 

Phe Leu Asn Lys Thr Asn Lys Ser Asp Tyr Val Ser Phe Val Tie iGn 
]^ ' 150 1" 160 

5>r lie Gin Asp Asp Tyr Glu Leu Thr Val Lys Met Leu His e y . Pro 

165 170 He 

Ser Trp Pro Glu Met Ser Asn Pro Asn Ser He Tyr Asp Phe Ue val 
130 165 HO 

„ r... r . T.. r A.-, A'-'''. '-'<■' Pro IK- Val IK: 

Asp Val IKs biu Arq ', ys n&n «.«.p > r r "'J - • > '* 

" ' 100 HI 

Val Asp Arg Tyr Gly Gly Ala Gin Ala e y s Thr i he Gys Ala IK- Ser 

1:10 2 1 G 

S<=r Leu Ala lie Glu Met Giu Tyr Gys Ser Thr Ala Asn Va r Tyr H r: 

125 230 2ie H 1 

Tyr Ala Lys Leu Tyr His Asn Lys Ar j Pro Gly , a i. Trp .nr . -.i ^: 

2 4 5 2 50 

Glu Asn He Aru Val Tie Tyr Asn He Leu G- 15- Leu I : ■:. "ly <en 
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Asn Is-a I.f-u L,ys Ar g AH LI': S 
/7 7 23 3 

Asn Val Tyr G 
295 



n 1 J 

2 ' 



U 21- s 



Tyr Ays Per The 

:90 



! yr A! , Lys ls,-u Ayr His Ash 

3 0 0 



Arq Pro Gly Val Trp Thr Ser Ser Glu Asp lie Arg Val Lie Tyi 

-< 1 f-. 5Zt 
At" 3 1U ' 1 ' 

A .. r< Tle Leu g,. r p he Leu Pro Gly Asn Leu Asn Leu Leu Lys Arg 

V/5 330 



3 :•; 7 

PRT 

Yersiriia sp . 



<100> 3 3 

Thr Asn Asp Pro Arg 

A m'i A i g Phe Arg Asp 

Asp Asn Tyr Lie Gin 

Pro Leu Gin Ser Gin 
5 0 

Arg Thr Pro Val Leu 
6 3 

Gin Arc Phe Gly Met 
£■■5 

Per lie Thr Val Glu 

100 

1 1 5 

lie Ser Val Pro Val 
130 

Val Ser Ser Glu Val 
■ 4 5 

Ala Glu Thr Lys Arg 
165 

Ala Asr Asp Ser Lys 

180 

Gly Aro Thr Ala Gin 
195 

Asn Ser Gin Leu Ser 
210 

Arg Asn Gly Met Val 



,eu Ala Glu Gly Ala 

24 3 

;er Val Glu Asp Met 

2 60 

Ail Gin Lys Asp Glu 



Tyr 

1 le 

Val 

Le u 

Ala 
7 0 
Pro 

Ser 

T h r 

Val 

Thr 
150 
Asn 

Leu 

Leu 

Val 

Gin 
2 3 0 
Met 



Leu Gin 



Ala Cys 

1 0 

Oys Arg 



Gly Gly Glu L' 



Gin Thr Aia Va 



Li j y Asn 

A Q 

Glu Ser 
5 5 

Val Leu 
Asp Tyr 
Lys Met 

1 2 0 
His Val 
135 

Lys ALa 

Met Tyr 

Arg Pro 

He Gly 
2 0 0 
Glu Asp 
215 

Lys Asp 
Oys Met 



Thr Ara Thr 



His Phe 
Ala Ser 

Phe Arg 

90 

Thr Gin 



Arg 
Ser 
G .1 n 



Tie Ala Oys 
4 5 

Met Leu Ala 
60 

Ser Glu He 



L 1 e Leu 
1 5 

A r q A 1 a 
Gin Tyr 
Glu Asn 
Ala Asn 



Gin Leu Asp 



Gly Asn 

Leu Ala 

Glu Ser 
1 7 0 

Val He 
18 5 

Ala Met 

Met Val 

G .1 u G 1 r i 

Asn Asp 
2 30 
Met Arg 
265 

Val Leu 



Trp 

Ser 
1 5 5 
Lys 

His 



er Gly Thr Tyr Gly 



Gly Asp 



Thr Ala 

Gin Thr 
160 
Ala Val 
1 7 5 

Gly Val 
Ser" Arg 
Val Gin 

T 1 T '■ 7 cr 

1 ' J 

2 4 0 
Gin Leu 



Val Gly Leu 

1 1 0 

125 

Pro Asp Gin 
1 4 0 

Leu Val Asp 

Gly Ser Ser 

Cys Arg Ala 
190 

Gys Met Asn Asp 
205 

Ser Gin Met Arg 

220 

Leu Asp Val Leu 

/ "< [ -, 

Ser Arg Asn Ser 

Val GLn Arg Asn 

2 " 0 

He Lys Leu Ala 
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'/A 2-- PKT 
■ A'i* Art; i f io i. a 1 ; :-qu^ri- :<.• 

> 0 - 

s : \\: Fluorescently-labeled phosphopept ides derived troi 

a m i no a o At i 1 7 0 - 1 1 7 6 o f the RGF r r- c c p f; c ; r 
sequence . 

c .:. . : l • ' fnuor nur, I i i v ^ j 

<;:.:."!:■ (4) ... (4) 
< ; )-)■ ■ 37 

A : : , Ala Glu Tyr Leu Arg Val. 



<2 A) > 3 8 

*. : ': \\. * 6 

< :: ■ : : PR" 

: ; ■ Ai t i f Lc i -i I ^'.-jii^r' 



■-"•;> Preferred substrate for PTB1B, corresponding to 
residues 988-993 of human EGF receptor. 

, : I : PHOSPHORYLATION 
.AO- (5) ... (5) 

{ Ala Asp Glu Tyr Leu 

■ AO 39 

; : i : ii 

PAR PPT 

1 • Artificial Sequence 



; ; } Substrate for PTBs synthesized from residues 
1142-1152 of human insulin receptor. 

j PHOSPHORYLATION 
Old: ■ (?A ... (5) 

1 ) (j 3 

IS- Arq Asp lie Tyr Glu Thr Asp Tyr Tyr Arg 
• 5 10 

A ! - • 4 0 

•:.:A..> 10 
cAl> PRT 

tu3> Artificial Sequence 

,■ . Q^pt-r^p f^r PTBs synthesized from residues 



* 
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,!.,:. -Vri -A p f G>l<;k, tj r , „ : ;r<--;ik- lymphocyte 
i i i . : prut.f-i.ri tyrosine kin^oo that: is a 



ub.rr.it.: for 



A/A - PHOG PHOR Y PAT I ON 



■4 00-- ■']'■ 



T: 1 ■-. TV". 



n Tvr G 1 n Pro Gin Pre 
10 



